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(54) Dilatation catheter 

(57) A dilatation catheter has a shaft 
. (S) comprising a tube (1 ) of braided 
rr-terial encapsulated over JtmaiQr 
portion or its length in an outer 
coating (2) of semi-rigid inelastic 
material. An outer coating (3) of 
elastic material extends over a minor 
portion of the length of the shaft at or 
near its distal end. An inner coating (4) 
of elastic material may be provided 
over the entire length of the inside of 
the tube (1 ). The distal end portion of 
the catheter is inflatable by pressure 
applied from within the shaft to form 
a balloon. Radio-opaque markers (5a 
and 56) may be provided at each end 
of the inflatable portion. 
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SPECIFICATION 
Catheters 

...This invention relates to dilatation catheters. 
Such catheters are well known. Thev are 
5 commonly used for example, in angioplasty 
procedures to dilate blood vessels. They comprise a 
catheter shaft with an inflatable balloon located 
near the leading end of the catheter when it is 
inserted into the body of the patient. This end is 
1 0 commonly known as the distal end. This balloon is 
inflated in order to effect the desired dilatation of 
the blood vessel. When this procedure is 
completed, the balloon is deflated and the 
catheter is removed from the body. Hitherto, the 
1 5 balloon of such a catheter has consisted of an 
inflatable sleeve or bulb fitted on the outside of 
the shBft at or near the distal end. The balloon Is 
inflated by the application of fluid passing from 
within the shaf;. It is obviously desirable that the 
20, balloon does net inflate to an extent which would 
damage the Mood vessel of the potient and it is on 
object of the present invention to provide a 
dilatation catheter with on Inflatable portion or 
balloon which cannot expand beyond accoptebte 
2 5 limits and which, when the inflatable portion is 
deflated, has a smooth surface flush with the 
shaft. Accordingly, the present invention provides 
a dilatation catheter In which a shaft of the 
catheter comprises a tube of braided materiel 
30 having en Inelastic outer coating of semi-rigid 
materiel extending from a proilmal end of the 
catheter over a major portion of the length of the 
shaft and also having an elastic outer coating 
extending over a minor portion of the length of the 
35 shaft at or near the distal end of the catheter 
wheroby the said minor portion is Inflatable. If 
desired, the portion of the braided tube coveted by 
tht elastic coating may have a more open form, 
that Is to say. It has fewer picks pet unit length, to 
40 Improve Inflation. With this arrangement the 
outor surface of the catheter Is smooth over i t* 
cntiro length and the inflatable portion can be 
Inflated to a predetermined diameter. 

For convenience of description, the inflatable 
4 5 portion of the catheter Is. where its context so 
permits, hereinafter referred to as a "beOoon" 

The catheter of the present invention preferably 
includes an inner tube defining a central lumen 
opening at both ends of the catheter. This allows 
50 the cathetor to be passed over a guide wire during 
insertion and provides a means of pressure 
monitoring and fluid infection. The annular space 
between the mner tube end outer shaft of the 
catheter forms a passage through which an 
55 Inflation fluid can pass in order to inflate the 
balloon. The inner tube is axis fly dispUceable with 
respect to the outer shaft to accommodate its 
movement during inflation. 

Some embodiments of the invention are 
60 Illustrated in the accompanying drawings of 
which: 

Figure 1 is a schematic sectional view of a 
distal end portion of a dilatation catheter, showing 
a balloon portion in a deflated condition. 



65 Figures 2 and 3 are schematic sectional views 
of the distal end portion of a modified catheter 
according to this invention, also respectively 
illustrating the catheter in the deflated and inflated 
condition, and 
70 Figure 4 is a schematic cross-sectional view 
through a mount attached to the proximal end of 
the catheter. 

In the embodiment of the invention illustrated 
in Figure 1 . dilatation catheter comprises a shaft 
75 generally designated S and composed of a tube 1 
of braided material which may conveniently be a 
polyester fibre. A major part of the outer surface of 
the braided tube 1 is encapsulated within a 
coating 2 of a semi-rigid, inelastic material 
80 preferably a plastics material such as semi-rigid 
poh/urethane or another semi-rigid plastics 
material such as poryvinylchloride (PVC) or 
polyethylene. The inelastic plastics coating 2 is 
interrupted near the distal end of the catheter and 
85 this interrupted minor portion is Itself 

encapsulated within a coating 3 of an elastic 
material which may be an elastic poryurethene or 
another elastomer* material, such as silicone 
rubber. The elastic coating 3 is flush witrnh* 
90 inelastic coating 2 so that the cross-sectional area 
of both the major portion and the minor portion 
are the same with the result that the profile or 
outer surface of the shaft b smooth, that is to say 
uniform, over its entire length, except for a tip at 
th « The portion ol the braided tube 

«*c»1 »itottd by •testk coating 3 preferably 
* moreoo * n form » that ts to say fewer picks 
par unit length are present than the number of 
t „ P«*s Per unit length present in the rrtefor portion 
100 of the tube l.This makes this portion of the 
c atheter m ote reeoVy inflatable than wouid 
otherwise be the case. The portion of braided tube 
tmmeolaterf oSstaJ to the beffoon may have a less 
open form similar to the major portion of the 
105 br*MtutetofaVi*infiat>on* 

ngid sleeve couftJ be positioned at this point for 
the same purpose. An inner coating 4 of the same 
or sMar etastfe material as the outer coating 3 Es 
preferably bonded to the ins*<St of the braided Tube 
110 over the entire length of the catheter. A rodto* 
ooaque marker ponton 5# is incorporated In the 
shah at or neat the function between the two 
outer coatings 2 and X Another such marker 5o Is 
provided near the distal end of the shaft. A lining & 
'15 may be provided. Thistirtng may extend the entire 
length of the shaft as ittustreted or the portion of 
the shaft having the beBoon coating 3 need not be 
Bned. The material of the IWng may be a 
fhiorocarbon such as po\T»treftwxoethvrene 
120 (PTFE) or ffuorinated ethylene propylene 
cc*>c4ymer IFEPK 

As shown in Figures 2. 3 and 4. an inner tube 7. 
is arranged inside the shaft S. The inner tube 7 is 
of a semi-rigid material such as PVC It is coaxial 
125 with the shaft S and is axiaffy dtspfeceabJe with 
respect to it This tube 7 defines a central lumen 8 
having an opening 9 at its diste* end If desired a 
lining (not shown) corre sp on di ng to the lining 6 of 
the Figure 1 embod im ent may be bonded to the 
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coating 4 to reduce friction. The inner lube 7 is 
secured to the outer shaft S bv means of a tio or 
plug 10 at the distal end of the catheter although, 
as previously stated, the tube 7 is axially 
5 displaceable with respect to the outer shaft S. As 
shown in Figures 2 and 3. the tip 1 0 tapers 
towards the distal end of the catheter, in addition 
to defining the central lumen 8. the inner tube 7 
also defines an outer annular lumen 1 1 which 
1 0 serves as an inflation lumen through which fluid 
can pass to inflate the balloon portion of the 
catheter. The tip 1 0 also serves as a seal for the 
inflation lumen 1 1. The radio-opaque marker 56 is 
positioned at the distal extremity of the balloon. 
1 5 A mount is provided at the proximal end of the 
catheter as shown in Figure 4, This mount 
comprises a rigid or semi-rigid body 1 3 of metal or 
of plastics material secured to the outer coating of 
the shaft S. An inner piston member 1 4 Is located 
20 inside the body and Is bonded to the outside of the 
Inner tube 7. The piston member 14 has a central 
passage 8a communicating with the central lumen 
8 of the inner tube 7 so that liquid may be 
Introduced to the lumen 6 via an opening 1 5* of a 
26 luer mount 1 5 or the like at the proximel end of 
the passage S#. The liquid can flow through the 
lumen 8 and exit through the opening 9 it the 
distal end and then enter the patient The passage 
8a and lumen 8 also allows pressure monitoring to 
30 be carried out during the procedure and provides a 
means of Inserting the catheter over a guide wire. 
A coil spring 1 6 surrounds the piston member 
Inside the body and bears on a shoulder 1 7 of the 
piston member to urge ft towards the Costal end of 
35 the catheter. Means mey also be provided to 
prevent the piston member 1 4 rotating with 
respect to the body 1 3. A flexible seal 1 8 seats the 
annular passage between the body 1 3 and the 
piston 1 4 and. therefore, the proximal end of the 
40 annular tumen 1 1. 

A tuer mount 1 9 or other suitable connection - 
extends laterally from the body 1 3 and 
communicates with the interior of the body so that 
fluid can be passed into the outer annular lumen 
45 n of the catheter m enable the baBoon portion to 
bo inflated. 

In use. the catheter met be inserted over a 
previously inserted guide wire into a blood vessel 
of a patient to be treated. The guide wire may then 
50 be removed. The balloon portion of the catheter is 
Inflated by fluid pressure, conveniently produced 
by a suitable syringe. When the procedure has 
been completed, the ftuid pressure is removed so 
thet the beOoon portion cam resume its initial 
55 shape. When the fluid pressure has been rtmowd. 
the piston member 14 wie* move towards the 
distal tip 1 0 assisted by the cod spring 1 6 to 
d is pla ce the Inner tube 7 in the same direction to 
assist In returning the inflatable bafioon portion to 
60 its non-inflated configuration as quiduy as 
possible. Such movement also overcomes any 
residual tension set in the balloon portion ol the 
catheter. 

The catheter may conveniently be prod uc ed by 
65 a method in which the tube 1 1s made by braiding 



around a suitable former. The former is previously 
provided with the inner coating 4. The X-ray 
opaque members 5a and 56 are then positioned. 
The outer coating 3 is provided and penetrates the 
70 braid and forms a bond with the inner coating 4. 
The outer coating 2 is then applied to the major 
portion of the tube 1 . The inner tube 7 and outer 
shaft S are secured to the piston member 1 4 and 
body 1 3 respectively. The distal tip 10 is then 
75 fitted. 

The catheter of this invention may be modified 
for uses other than angioplasty procedures, but 
where dilatation is still required. In a modified 
catheter intended for general dilatation purposes. 

80 the catheter does not have an inner tube and the 
distal tip of the catheter is completely sealed. The 
proximal mount illustrated in Figure 4 is not 
required in this modification but a luer mount with 
an integral stop-cock may be provided at the 

85 proximal end of the catheter to permit inflation 
fluid to be supplied to the catheter. 



CLAIMS 

1 . A dilatation catheter wherein a shaft of the 
catheter comprises a tube of braided material 

90 having an inelastic coating of semMgid material 
ex ten di ng from the proximal end of the catheter 
over a major portion of the length ot the shaft and 
also having an elastic outer coating extending over 
a mine* portion of the length of the shaft at or near 
95 the c&stafl end of the catheter whereby the said 
minor portion Is WIetacee. 

2. A catheter as claimed In claim 1 wherein the 
crosa-sectionai area of both the major portion and 
the inflatable minor portion are the same whereby 

100 the proAe of th* catheter shaft is uniform over its 
entire length extant tor e tip at the distal end. 

X A catheter as claimed tn claim 2 wherein the 
hp Opera towards the> dstal end 

4. A catheter as claimed in any preceding claim 
105 w harem an inner tube which (s open at both ends 

to (Serine a central lumen and an outer annular 
lumen, means cocnm w c a dng with the 9^rmi$r 
femen being p rovided to enable a fluid for inflating 
110 th# said minor portion to be supplied to the 
annular ajmeiw 

5. A catheter as claimed in claim 4 wherein the 
inner tube is dxsptaceabfe axially with respect to 
the shaft 

115 & A catheter as claimed in any one of the 
prececkng claims wherein the tube of braided 
material is pro v ided with an trmer coating of 
elastic material extending the entire length of the 
catheter. 

1 20 7. A catheter as claimed in any one of cfai ms 1 
to o wnarem nw dtpoiq rnwcvrtai nas a more open 
form over the portion of its length within the minor 
portion having the elastic outer coating* ~* *~ 

8. A catheter ac cor di ng to any preceding claim 
125 wherein a raoSo-opaoue marker is arranged 

between the tube of braided material and the 
outer coeting> 

9. A catheter according to any preceding daim 



wherein radio-opaque markers are provided at* 
- each end of the inflatable portion. 

10. A catheter according to any one of claims 4 
to 9 wherein • tip is secured to the outer shaft 

5 internally of the distal end thereof, the inner tube 
being also engaged in the tip. 

11. A catheter according to any one of claims 4 
to 10 wherein a mount is fitted at the proximal 
end of the shaft, the said mount comprising a body 

10 secured to the shaft; a piston member is arranged 
inside the body and is secured to the inner tube of 
the shaft, the said piston member having a 
passage through which liquid can pass to or from 
the inner tube; spring means for urging the piston 

1 5 member towards the distal end of the shaft; a 
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flexible seal between the piston and the body and 
a connection leading through the body to the 
annular lumen to permit inflation fluid to be 
supplied to the annular lumen whereby the 
20 catheter can be inflated over the said minor 
portion. 

1 2. A catheter according to claim 1 wherein the 
piston member is fixed against rotation with 
respect to the body. 
25 1 3. A dilatation catheter substantially as 
described with reference to Figure 1 of the 
accompanying drawings. 

1 4. A dilatation catheter substantially as 
described with reference to Figures 2—4 of the 
30 accompanying drawings. 
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